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PROVISIONAL SPECIFICATION 



Improvements in or relating to Materials for Bearing Surfaces 



We, The Glacier Metal Company 
Limited, of 36S, Ealing Road, Alp er ton, 
Wembley, in the County of Middlesex, n 
British Company, George Cohen Sons & 
5 Company Limited, of Broadway Cham- 
bers, Hammersmith, London, W.6, a 
British Company, and William Henry 
Colling bourne, a British Subject, of the 
latter Company's address, do hereby 
10 declare the nature of this invention to be 
as follows ; — 

This invention relates to materials for 
bearing surfaces, which are suitable for 
any kind of bearings, bushes, journals 
15 and thrust washers. 

The most essential properties of a bear- 
ing surface, whether that of a journal 
bearing associated with a journal rotat- 
. ing* or reciprocating inside it, or of a flat 
20 thrust face bearing up against another 
thrust face in such a manner that the two 
. contacting faces move relatively % to each 
other, are low coefficient of friction, and 
resistance to wear particularly when 
25 lubrication by oil or grease is scanty or 
possibly non-existent. In addition a good 
bearing surface will possess a certain 
"degree of conformability so that it may 
accommodate such slight variations in 
30 alignment as occur in practical opera- 
tion. 

Among the many materials in use for 
bearing surfaces, a considerable propor- 
tion is found to possess a duplex structure 

35 of a kind in which relatively hard, flat 
faced particles are embedded in a softer 
matrix. Examples are the white metal 
alloys, commonly called Babbitt metals, 
in which ha^d cuboids of an antimony-tin 

40 compound are embedded in a relatively 
soft tin-rich solid solution; and tin 
bronzes in which a hard delta 
constituent is embedded in a rela- 
tively soft copper-tin solid solu- 

45 tion. The hard particle^ are formed 
as a result of metallurgical changes dur- 
ing cooling and for this reason it is not 
possible to vary greatly the mechanical 
properties of the two constituents, the 

50 hard particles and the softer matrix. It 
is also difficult to control the relative pro- 
portions of the two constituents and the 
size of the hard particles, since small 
[Pri: 



changes in the mechanism and timing of 
the cooling may profoundly influence the 65 
final structure. 

This invention has for its object to pro- 
duce such a composite material having a 
soft matrix and hard particles incorpor- 
ated therein and in which the hard par- 60 
tides possessing both extreme hardness 
and a surface possessing a low coefficient 
of friction when used in contact with 
either the same hard material alone or in 
composite form, or with steel or with 65 
other materials used for journals or 
thrust faces in engineering practice , 
within a wide range of lubrication condi- 
tions. 

According to this invention we take as 70 
starting materials hard particles and a 
relatively soft matrix material and we 
mechanically incorporate the hard par- 
ticles in the relatively soft matrix. The 
duplex structure thus formed can be 75 
varied widely to suit different circum- 
stances : the hard particles can be chosen 
for the properties and dimensions that are 
desired: the relatively soft matrix may 
be selected, adjusted or compounded to 80 
possess any of a wide range of mechanical 
properties, and the relative proportions 
of the two may be varied. It will be 
obvious that the hard particles must be 
insoluble in the- matrix at the tempera- 85 
tures required for sintering. 

Examples of these hard particles are 
the sintered composite carbides, known 
generally as " cemented carbides " 
developed for use in cutting tools. These 90 
composite materials contain carbides of 
tungsten, titanium, or tantalum, bonded 
with cobalt or nickel by heat treatment in 
a controlled atmosphere, and may con- 
tain the carbides and bonding metals in 95 
a wide range of proportions. All, how- 
ever, are characterised by great hardness 
and p-ood bearing surface properties. 
Other hard particles besidps the cemented 
carbides can be used provided they possess 100 
the same physical characteristics, for 
example, certain borides or silicides. 

The particles of cemented carbide may 
be produced, ^ by crushing p res interest 
cemented carbide. The size of -particle 105 
may vary according to the application. 
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but a generally useful assortment would 
ue. able to pass through a 60 mesh I.M M 
mesh*' W0llld h * retained on a 200 

5 For the relatively soft matrix we pre- 
fer copper or an alloy of copper and tin, 

nn a / mny i c ? ntai ?' in addition, lead up 
to 40% and in which the tin may vary 
between 0.2o and 15%. Alternatively we 
10 may use zinc or zinc alloys; tin or" tin 
alloys : lead or lead alloys, aluminium or 
any other soft metal or alloy. 

We prefer to prepare the composite 

i* V£** & * mteTin *\ that is * V beat 
15 treatment xn a controlled reducing atmos- 
phere at a temperature below the melting- 
ftitueat af the most refr actory con- 

As an example of one method of manu- 
M lecture jve mix the bard particles in the 
ratio ol 14 by weight xvith powdered 
?no?7 e ^"oy containinff copper 80% tin 
1U,4 lead 10% and we spread this, without 
heavily compacting it, on a copper plated 
25 steel blank or stn^. The coated strip is 
tnen heated at a temperature of $50°C 
in an atmosphere of hydrogen for a period 
of 15 minutes and is then allowed to cool 
qn i n atmosphere. It will then be 

6U found that the mixed powders are firmly 
bonded together and to the steel base The 
powders will form a porous mass which 
may be compacted by pressing- or rolling 
and may he retreated h Y re-sintering in a 



reducing atmosphere. -Finally, the aur- 85 
face may be smoothed and trued by grind- 
ing or planishing. * * 
M B e composite strip, so made, may be 
WanLecl and machined to form flat thrust 
members, or may he. bent and machined 40 
to torro. journal bearings 
-«£ a S alternative method is first to 

ninth?*! / a * yer °, f } n ' onze P°^«- 
onto the plated strip and then to sprinkle 

the cemented carbide powder, either 45 
alone or mixed with more bronze powder 
A the - SU £H e -P le wJlole » then sin! 

Tf ?Vfi thQ C ?«»P^ quoted above. 
rJl St ^ e reahsecl ^bat the above two 
cases are given as examples on I v. We 50 
may vary the composition of % the soft 
matrix, and the ratio of cemented carbide 
to bronze Our smterino. temperature will 
be varied to suit other conditions and our 
reducing atmosphere can vary widely in 55 
composition. The essential feaWes ofX 
invention are the production of a com- 
S,W«fi a ^" al ^F^W »nrcl particles 
«S^ d *i 1?1 a Telatl 7 el J soft metallic 
matrix this composite material being 
particularly adapted to the manufacture 

and bashes" 3 ^ a,Kl j0ttni01 bearin ^ 

^Jf^ii? 31st of July, 1945 
FKQYHAET, DYKES & LORD 
Maxwell House, 11, Arundel Street, 
Strand, Loudon, W.C.2. 
Chartered Patent Agents. 
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COMPLETE SPECIFICATION 
Improvements in or relating to Material, for Bearing Surfaces 



We, The Giacier Metal Comtaxy 
65 RIOTED, of 368, Ealing Road, Alperton 
Wembley, m the County of Middlesex? a 
n«i„ tPT paay « Ge ?*ge Cohen Sons & 
Compaq Limited of Broadwav Cham- 
rn , H * mm ersnuth, London, ' TF.G, a 
70 British Company, and Wnxuu HeJchv 

Latter Company's address, do hereby 
declare the nature of this invention and 
TB J? ™»f* »«ner the same is to be per- 
10 form ? d . to be particularly described and 
aseertamed m and by the following- state- 

This invention relates to materials for 

Rn^ T f- S I UI M es ' ■ vrhich are citable for 
80 * n J £nd of bearmgs, hushes > Journals 
and thrust washers. 

. The most essential properties of a bear- 
ing surface, whether that of a journal 
bearing associated with a journal rofat- 
J?fT of reciprocating inside it, or of a fiat 
thrust face bearing- up against another 
thrust face in such a maimer that the two 
contacting faces move relatively to each 
other, are low co-efficient of friction, and 
90 resistance to wear particularly when 



possibly non-existent. In addition a good 
bearing surface will p 0SS( , ss a ce £ ain l 
o1 a conformability so that it may 

a F£»^ ate 6Uch - sl[sU 7"iations i£ 06 
alignment as occur in practical operation 
Among the many materials in use for 
bearuiff surfaces, a considerable propel 
turn is found to possess a duplex struct™,., 
J'"/™. 1 ? relatively hard, flat 100 

m,trk- Part v IeS ftr f e »i^ddetl in « softer ™ 
matux. Examples are the white metal 
a Hoys, commonly called Babbitt metals 
i which hard cuboids of an antimonv- 
tin compound are embedded in a rel£- ins 
tively soft tm-rich solid solution; and tin 

l I0 ZZ£ T 1 "" 11 a hard - deIta "nstituent 
is embedded in a relatively soft copper- 

#Sn!°V d solution " T1 >* fori particlesare 
formed as a result of metallurgical HO 
changes during cooling nn rf f or "this 
reason it is not possible to vary greatly 

w£™ '** he lli,r r (1 Panicles and the 
lofhr matm It is also difficult to 115 
control the relative proportions of the two 
constituents and the size of the hard par- 
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tides since small change ill the median- 
am and timing of the cooling may pro- 
foundly influence the final structure 
This invention lias for its object to pro- 
5 duce a thrust washer or liner of a 

composite material in which the bearing. 
See is constituted by particles of hard 
Slic substance, sucli as a metal car- 
bide,, incorporated in a relatively soft 

10 m It ^e' known, in the production of cast 
or moulded machine and like parts liav- 
uxg wear-resisting dualities, to /ncorpor 
. ate particles of tungsten carbide or JJie 
1& like in a bronze matrix. It is also known, 
n the production of similar composite 
materials for other purposes not includ- 
ing, bearings, to incorporate hard ^ par- 
ticles, suet as metal carbides, into a 
20 bronze or like matrix, hy sintering a fix- 
ture of the hard particles with metal 
Tiowder and subjecting the mixture in 
SomHases to the application of pressure 
before and /or after the sintering opeia- 

'"S^WST^ i-ntion ^ 
process for manufacturing .a thrust 
30 washer or bearing liner comprises apply- 
Sur a layer comprising harcf particles of 
Si-sintered metal caVhidc or carbides 
SdTsofter metal in the form of powder 
on a steel backing strip, and subjecting 
35 the layer to sintering in an inert or reduc- 
ins atmosphere to produce .a composite 
material. In order to obtain a bearing 
surface of the desired porosity, a ^table 
decree of pressure is applied to the said 
40 layer during and/or after the sintering 
• operation, tfhe hard particles preferably 
are of cemented carbide or eafbides. 

The composite material produced is 
subsequently shaped and machined to 
45 form a thrust washer ^bearing linei. 
The invention is hereinafter described 
bv way of example with reference to tlie 

present invention; and m „Ai«*a 
Fig. 3 is a sectional view of a modined 

55 ^fa^example of one method of manu-- 
f facture, the hard particles of sintered 

/ carbide 1 are mixed *n the ratio PL1.**A- 

\ by weight with powdered bronze alloy - 

V Plaining- copper 80% tin 10% and lead 
60 10% and then spread, withou > d 8 teA 
compacting it, on a copper plated steel 
blank or strip 3. The coated rtm , is then 
heated to a temperature of 850 G. in an 
atmosphere of hydrogen for a period of 
65 15 minutes and is then allowed to cool in 



the same atmosphere- It will thca b 
found that the mixed powders are firmly 
bonded together and to the steel base the 
powders having formed a porous, mass 
which may be compacted by; pressing or 70 
Tolling ana may be re-treated by resinn- 
ing in a reducing atmosphere. finally 
$1 surface may be smoothed and true* 
•by grinding or planishing. In tlie 
filisfed article, as will be seen from ^Figs 75 
1 and 2, the particles of « nter , e . d ,°^ b l d ? 
1 we substantially evenly distributed 
throuffh the structure. 

The composite steip so made may be so 
blanked an?l mackinecl to form flat titrust 80 
members, or may be bent and machined 
to form journal bearings. 

The modified rorm of composite bear- 
ing metal strip shown in Fiff.. 3 is made 
W an alternative method wTuch. is tot 85 
to spread an even layer of the hronze. 
P°o4aer 2 onto the plated strip 8 and [then 
to sprinkle the cemented cafbide powdei . 
1 either alone or mixed with more bronze 
powder £ onto the surface, the cm j 90 
depending on the ratio m the finished sm- 
fa?e of hard to soft particles desired. The 
whole is then sintered as in the fcrst 
example quoted above. In this modified 
form the sintered carbides are only dis- 95 
nosed in or near the bearing surface. 
P It must be realised that the above two 
cases are given as examples only. l£c 
composition of the soft matrix a$d the 
ratio of cemented carbide to bronze may 100 
vary. The sintering, temperature may be 
varied to suit other conditions and -the 
redudng atmosphere can vary widely .in 
composition. The duplex structure thus 
formed can be varied widely to suit dif- 105 
•ferent circumstances ; the hard paiticles 
can be chosen for the properties and 
dimensions that are desired ; the rela- 
tively soft matrix may be sdected, 
adjusted or compounded to possess anv of 110 
a wide range of mechanical properties, 
and the relative proportions of . the . two 
may be varied., It wiU be obvious th t 



may be varied. ±t, win ue uu.^-» ^ ~~ - 
the hard particles must be insoluble in 
the matrix at the temperatures required 11-' 

f ° r E ianipl?f of these 1»^K^ « 
the sintered composite carbides, *™"«7} 
irenerallv as "cemented carbides 
leveffi for use in cutting tools These 120 
composite materials contain carbides of 
tungsten, titanium, or tantalum, or miv 
We i of these metals, bonded with cobalt 
or nickel by heat treatment m a con- 
trolled atmosphere, and may contain the x« 
carbides and^bonding metals ia a wide 
ran-e of proportions. All, however, are 
characterised by great hardness and good 
bearing surface properties. 

The particles of cemented carbide may WU 
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he produced by crushing- nresinterivl 
cemented carbide. The size of i 
may vary according to^^rfSg* 

screen, but wuU b$ retdne^VS 

bearing- or «"»t service wW 

twn and in wiataan^ ke ^ is ?o b " 
25 £ e S m,ed ' We fledare «"* ^at we claim 
J. A process of manufacturing a thrust 



bides aid a. softer metal" 'in - the" form of 30 
powder on a steel backing- strip? nnTs\.b 
jectin ff the layer to sinte?iu„. ft Su inert 

llA a t^S loa ^ re *° ' - 

cemented carbide or carbides 1 
ri ; A o P r0 ' , es3 according- to Claim 1 or 
Claim 2, wherein the composite materfof 

ilnn^T: at } y S,1 , apetI «>«chined ri ti 40 
term a thrust washer or lining liner 



- v j! lue proce 
mnofore. described 

rBQUHART , DYKES A LORD. 
Chartered Patent Ag-ents, 
Maxwell House, 11, AruSdel Street. 
Strand, London, W.C.2, 

It, South Pararl"? Leeds, I, York*. 
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